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ELECTRICITY GENERATION FOR PEDALLED VEHICLES" J 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to electricity generation for pedalled vehicles and 
more particularly to iinprovements in the generation of electricity by pedal 
power and its use in contributing to road safety. 

2. Description of the Prior Art 

3 Pedal l«3 vehicles such as bicycles are particularly vulnerable to road 
ry accidents not only because they offer little or no protection to the rider 
j but primarily because the drivers of other vehicles may not see them, 
jrj especially in the dark or poor weather conditions. It is of course 
j- mandatory in most countries for bicycles to use lights in the dark and most 
^ are equipped with reflectors, but conventional lighting systems leave much 
jJ to be desired. If lighting is by dry batteries these may fail or the rider 
p may simply fail to turn them on. The drawbacks of conventional 

H generators, either incorporated in a wheel hub or driven by a tyre, include 
;| the fact that they make pedalling harder, which is a disincentive to using 
them, and that the illumination they provide ceases as scon as the bicycle 
stops, representing a considerable danger e.g. when the bicycle is waiting 
at traffic lights or at a road junction. Reflectors are of course only 
effective when illuminated by the oncoming vehicle, which will not occur if 
the latter has no adequate lights or is approaching at an angle. 

In recent years LEDs (light emitting diodes) have been used either instead 
of or to supplement light bulbs. Taking advantage of their relatively low 
power consumption it is practicable to have them permanently in use, even in 
daylight. Flashing LEDs attract attention and it has been appreciated 
that it is particularly advantageous to mount them upon the pedals. Their 
rotary motion attracts attention and moreover an oncoming driver can judge 
his orientation relative to the bicycle by whether the rotating LEDs 
describe a circle (when at right angles) a vertical line (when in front or 
behind) or an elipse when approaching at an angle. Direction can of 

course be judged by the colour of the visible LEDs, usually red indicating 
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the rear of the bicycle and a white or green light indicating that it is 
approaching. 

While the use of LEDs on the pedals of a bicycle is highly advantageous, if 
their power is derived from a dry battery this may fail unbeknownst to the 
rider and in any event the use of dry batteries is undesirable if it can be 
avoided both because of their high cost and the environmental problems 
associated with their disposal. 

Japanese Patent Publication No. 07291174A and United States Patent No. 
5662405 propose the modification of a bicycle pedal to serve as a generator 
of electricity to illuminate LEDs mounted on the frame or tread portion of 
the pedal. Permanent magnets are attached to the pedal shaft or spindle 
and the pedal frame or tread portion is provided with windings or solenoids 
and relative rotation between the permanent magnets and the windings as 
relative rotation occurs between the pedal spindle and tread portion 
generates current by magnetic induction on the same principles as in the 
case of a conventional bicycle dynamo. 

The voltage generated by an inductance generator is a function of the number 
of windings of the stator and the speed of rotation of the rotor. The 
essential weakness of a system such as described in the said Japanese patent 
publication resides in the relatively very low speed of rotation of the 
rotor or spindle under normal circumstances. A pedal spindle will rotate 
only once relative to the tread portion or frame mounted upon it for every 
revolution of the crank on which the spindle is mounted. A cyclist 

typically will pedal at between 30 and 60 revolutions of the pedal crank per 
minute. Japanese Patent publication No. 07291174A recognises this 

problem but the only solution proposed is to increase the number of 
windings. The present Applicants have calculated that this is 

impracticable because it would increase unacceptably the cost and/or size of 
the stator component, bearing in mind that this is to be incorporated in the 
tread portion of a pedal. 

Another disadvantage of using the pedal spindle itself as the rotor is that 
it, and the associated bearings, will be subjected to the wear and abuse in 
service which pedal spindles usually experience. It is preferable that 



3 



the relatively delicate and accurate bearings of a generator should not be 
directly exposed to such treatment. 

SUMMARY OF THE INVENTION 

A principal object of the present invention is to improve upon the proposals 
of the said Japanese Patent publication and offer solutions to the problems 
associated therewith. 

In accordance with the invention there is provided electricity generating 
apparatus for a vehicle equipped with pedals, such as a bicycle, wherein at 
least one said pedal comprises a spindle and a tread portion relatively 
rotatable about the spindle, electricity generating means mounted upon the 
tread portion and transmission means between the spindle and generator such 
that for each revolution of the spindle relative to the tread portion the 
generator undergoes more than one revolution. 

Preferably the rotor of the generator is rotatably mounted within the 
tread portion to rotate about an axis generally parallel with that of the 
spindle and the generator preferably comprises stator means generally 
parallel with the spindle and stationary relative to the tread portion. 

The transmission means may drive the rotor of the generator via gears 
at one end of the generator stator. 

The transmission means may comprise meshing gear wheels of unequal 
diameter one of which is stationary relative to the spindle and the other of 
which drives the rotor of the generator or it may comprise pulleys of 
unequal diameter one of which is stationary relative to the spindle and the 
other of which drives the rotor of the generator, said pulleys being 
connected by an endless belt. The ratio of said gear wheels or of said 
pulleys is preferably of the order of 2:1. 

The said gears are preferably included in a gear box which has a 5:1 
output ratio. 

The generator and gear box may be arranged in longitudinal alignment 
within the tread portion on one side of the spindle and a capacitor may be 
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arranged within the tread portion on the opposite side of the spindle, the 
capacitor being arranged to store electricity generated by the generator. 

One or more arrays of LEDs may be mounted on the tread portion and arranged 
to be energised by electricity generated by the generator. LEDs exposed 
to view at one side of the tread portion may differ from LEDs exposed at the 
opposite side of the tread portion and the weight of the tread portion may 
be different on opposite sides of the spindle such that it adopts a non- 
horizontal attitude before a foot is placed upon it. Alternatively, or in 
addition, the underside of the tread portion may have an outward projection. 
In this way a cyclist can determine whether a pedal tread portion is the 
right way round or not (i.e. to offer the correct LED displays in the 
correct directions) when putting a foot on it. The said difference 

between the LEDs may be one of colour, number, distribution or any 
combination of these. 



The arrangement is preferably such that the generator has an output of 
approximately 2 volts when relative rotation between the spindle and tread 
portion is 30 rpm. 

BRIEF DESCRIPTION OP THE DRAWINGS 

A preferred embodiment of the invention will now be described with 
reference to the accompanying Drawings, in which: 

Figure 1 is a longitudinal section through a bicycle pedal assembly in 

accordance with the present invention, 
Figure 2 is a sectional elevation taken on the line II-II of Figure 1, and. 
Figure 3 is a sectional elevation taken on the line I II-II I of Figure 1. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The bicycle pedal 20 illustrated in Figure 1 is designed to extend at one 
end 21 from a crank (not shown) of a bicycle. As is well known per se the 
bicycle has a second crank similarly equipped with a pedal at 180° to the 
first, and by placing one foot on each pedal and rotating the cranks the 
cyclist propels the machine. The pedal comprises a shaft or spindle 1 

which will be stationary relative to the associated crank and upon which is 



mounted a frame or tread portion 2 to be relatively rotatable by means of 
bearings 22 and 23. With a cyclists' foot resting on it the tread portion 
2 will be held in a horizontal attitude and so for each full revolution of 
the crank there is one full revolution of the spindle 1 relative to tread 
portion 2. As so far described the pedal 20 is conventional so that no 
further description is considered necessary. 

In accordance with the present invention, however, there is disposed at the 
distal end of the spindle 1 and stationary with respect thereto a pulley 4 
which is connected by an endless belt 6 to a smaller pulley 5 with a ratio 
of 2:1. The pulley 5 is at one end of and drives the gears of a gear box 
7 which in turn drives the rotor of a generator 3, the gear box having the 
effect that the rotor of the generator 3 is rotated at five times the speed 
of the pulley 5. The assembly of gear box 7 and generator 3 is a 

proprietary product readily available on the market so that no further 
description thereof is considered necessary. It is housed within the 

tread 2 on one side of the spindle 1. Housed in the tread 2 on the 

opposite side of the spindle is a capacitor 8 which is arranged to store 
electricity generated by the generator 3 so as to continue to energise an 
array 9 of LEDs, if for only a short time, after the generator ceases to 
rotate either because the bicycle is stationary or because the cyclist is 
free-wheeling. 

It will be seen that by this arrangement for each full rotation of the 
crank, and with the tread 2 held horizontal by a foot placed upon its upper 
surface 14, there will be one full revolution of the pulley 4 relative to 
the tread 2 and in consequence the rotor of the generator will be rotated at 
a speed which is a multiple of the speed of rotation of the crank, typically 
300 rpm when the rate of rotation of the crank is between 30 and 60 rpm. 
A speed of rotation of the rotor of the generator of 300 rpm is sufficient 
to output 2 volts or more, this being the minjjnum required simultaneously to 
energise the LEDs 9 and charge the capacitor 8. 

The array 9 of LEDs mounted on a circuit board 10 is housed in a lens 13 at 
the distal end of the pedal tread portion 2 and mirrored surfaces 12 within 
the lens are arranged to project light beams in the fore and aft direction 
Where there is no mirrored surface opposite an LED its light beam is 
projected laterally outwardly of the bicycle. 



In a modification which is not illustrated the mountings of the mirrored 
surfaces 12 instead of being integral with the material of the lens are free 
to rotate relative thereto and are eccentrically weighted so that the 
respective mirrored surface will maintain the same attitude irrespective of 
the angular position of the pedal. In this way they will project light 
beams in the fore and aft direction regardless of the pedal orientation. 

The light emitted rearwardly may be red and the light emitted forwardly and 
laterally may be of a different colour, such as white, so that the drivers 
of other vehicles will know in which direction the bicycle is travelling. 

To prevent placing a foot on the pedal with the tread the wrong way round 
(i.e. so that red light shows forward) the pedal has a projection 15 on its 
underside which will alert a rider if he places his foot on it and/or the 
assembly 3,7 is of greater weight than the capacitor 8 so that the pedal 
assumes a non-horizontal attitude when there is no foot upon it. Preferably 
the heavier assembly 3,7 is in the rear section 11 of the pedal so that the 
pedal will tilt backward. when mounting the bicycle the rider will know 
that the pedal should be tilting backward rather than forward before placing 
a foot upon it. Pedals according to this embodiment will be supplied in 
pairs, the two pedals of each pair having oppositely-handed screw threads 
for engagement with the cranks so that they cannot be fitted the wrong way 
round. 



It will be evident that both pedals of the same bicycle or other pedal 
driven or pedal equipped vehicle may similarly be provided with electricity 
generating and/or capacitor and/or LED means. It will also be evident 
that the electricity generated by the generator 3 might be used instead or 
additionally to energise some other device such as a sonic alarm. 

The present invention provides for the first time a practicable way of 
achieving that a bicycle or the like will be provided with a lighting or 
other alarm or alerting system which does not rely either upon batteries or 
upon the rider remembering to switch it on. The system is an in-built and 
foolproof safety feature which could be made mandatory for bicycles without 
unacceptably increasing their cost or having implications for the 
environment such as arise from the use of batteries. A further advantage 
is that pedals according to the invention may be offered as replacement or 
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"retro fit" items, so that existing machines can be equipped with them at 
little cost as well as new ones. 



